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COVID-19 in Pregnant People

Assessing risk of COVID-19 in pregnancy 

1. Is pregnancy a risk factor for severe illness?

2. Is COVID-19 associated with increased risks for maternal complications 
and adverse pregnancy outcomes ?

3. Are infants born to people with COVID-19 during pregnancy at risk for 
adverse outcomes?
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Living Systematic Review and Meta-Analysis: Assessing 
pregnancy as a risk factor for severe illness 

Outcomes # Studies

# with event/# in group (%)

Odds ratio (95% CI)
Pregnant with covid-19

Non-pregnant with 
COVID-19

All cause mortality 11 нпнκмнн ннн όлΦнύрнрнκн моу тнс όлΦнύ1.48 (0.62 to 3.49)

ICU admission 10 фмнκмму пло όлΦуύмм рмоκм флу фрт όлΦсύ2.61 (1.84 to 3.71)

Invasive ventilation 8 омлκммс пру όлΦоύослтκм ттн тмс όлΦнύ2.41 (2.13 to 2.71)

ECMO 5 мфκол сфп όлΦмύмннκпон сно όлΦлύ3.71 (0.71 to 19.41)

ARDS 4 22/197 (11.2) 45/418 (10.8) 1.19 (0.24 to 5.95)

Major organ failure 4 5/197 (2.5) 28/418 (6.7) 0.39 (0.15 to 1.04)

Allotey, J  et al. Clinical manifestations, risk factors, and maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy: living systematic 
review and meta-analysis. BMJ. 2020. Updated 7-May 2022 https://doi.org/10.1136/bmj.m3320

ECMO: extracorporeal membrane oxygenation; ARDS: Acute respiratory distress syndrome

https://doi.org/10.1136/bmj.m3320
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Reported COVID-19 cases, ICU admission, and deaths among pregnant people

(National COVID-19 Case Surveillance Data; Jan 22, 2020ςJul 31, 2022)
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Living Systematic Review and Meta-Analysis: Assessing COVID-19 
as a risk factor for adverse maternal and perinatal outcomes 

Allotey, J  et al. Clinical manifestations, risk factors, and maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy: living systematic 
review and meta-analysis. BMJ. 2020. Updated 7-May 2022 https://doi.org/10.1136/bmj.m3320

Outcomes # Studies

# with event/# in group (%)

Odds ratio (95% CI)
Pregnant with COVID-19

Pregnant without 
COVID-19

Maternal outcomes:

All cause mortality 21 птκмм осн όлΦпύотκпмм мнс όлΦлύ6.09 (1.82 to 20.38)

ICU admission 21 пптκмн фрт όоΦпύмфснκпрф орф όлΦпύ5.41 (3.59 to 8.14)

Preterm birth <37 weeks 48 молсκмн лтс όмлΦуύнс лсуκпос фсп όсΦлύ1.57 (1.36 to 1.81)

Perinatal outcomes:

Stillbirth 25 76/9338 (0.8) мофтκпмп моф όлΦоύ1.81 (1.38 to 2.37)

Neonatal death 21 16/3153 (0.5) 28/9 263 (0.3) 2.35 (1.16 to 4.76)

Admission to neonatal unit 29 687/4072 (16.9) сфсуκмфо мнп όоΦсύ2.18 (1.46 to 3.26)

Fetal distress 6 131/1073 (12.2) 246/3933 (6.3) 2.22 (1.45 to 3.41)

https://doi.org/10.1136/bmj.m3320
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SET-NET: Pregnancy and Infant Outcomes by Trimester of Infection, 
January 25, 2020ςDecember 31, 2020

First or second trimester 
infection 

Third trimester infection Adjusted prevalence ratioa

Gestational age (N=27.430)

¢ŜǊƳ όҗот ǿŜŜƪǎύ 15,398 (88.2) 8,200 (82.2)

Preterm (<37 weeks) 2,061 (11.8) 1,771 (17.8) 1.44 (1.35ς1.54)

NICU admission (N=32,319)

Yes 1,655 (10.2) 1,874 (11.6) 1.13 (1.06ς1.21)

¢ŜǊƳ όҗот ǿŜŜƪǎύ 735 (4.5) 1,086 (6.7) 1.29 (1.16, 1.36)

Preterm (<37 weeks) 920 (5.7) 788 (4.9)

No 14,545 (89.8) 14,245 (88.4)

Small-for-gestational ageb (N=34,522)

Yes 827 (4.8) 1,017 (5.8) 1.16 (1.06ς1.27)

No 16,274 (95.2) 16,404 (94.2)
a Adjusted formaternal age, race and ethnicity, health insurance, and underlying conditions
b<10th percentile for sex and gestational age per INTERGROWTH-21st

https://onlinelibrary.wiley.com/doi/10.1002/bdr2.2081

https://onlinelibrary.wiley.com/doi/10.1002/bdr2.2081


COVID-19 vaccination coverage among 
pregnant people
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Percentage of pregnant people who have received a COVID-19 primary 
vaccine series and monovalent booster* from two data sources

NIS-ACM: National Immunization Survey-Adult COVID-19 Module. https://www.cdc.gov/vaccines/imz -managers/coverage/covidvaxview/int eractive/adults.html. Accessed 10/5/2022

VSD: Vaccine Safety Datalink. https://covid.cdc.gov/covid -data-tracker/#vaccinations -pregnant-women. Accessed 10/5/2022
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COVID-19 in infants ages 0-5 months
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COVID-19-associated hospitalizations by age group, 
COVID-NET, March 1, 2020 ςSeptember 10, 2022

Source: COVID-NET, https://gis.cdc.gov/grasp/COVIDNet/COVID19_3.html. Accessed October 1, 2022.

COVID-NET hospitalization data are preliminary and subject to change as more data become available.
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Cumulative influenza- and COVID-19-associated 
hospitalization rates per 100,000 among infants 0-5 months, 
FluSurv-NET and COVID-NET, 2017ς2022

Source: Delahoy MJ, Ujamaa D, Taylor CA, et al. Comparison of influenza and COVID-19-associated hospitalizations among children < 18 years old in the United States-FluSurv-NET (October-April 

2017-2021) and COVID-NET (October 2020-September 2021). Clin Infect Dis. 2022 May 20:ciac388. doi: 10.1093/cid/ciac388. 

ÁOctober 2020 to September 2021:  
Cumulative COVID-19-associated 
hospitalization rates were similar to 
influenza-associated hospitalization rates 
during the 2017-18, 2018-19, and 2019-20 
influenza seasons

ÁOctober 2021 to April 2022: Cumulative 
COVID-19-associated hospitalization rates 
were higher than influenza-associated 
hospitalization rates during those same pre-
pandemic influenza seasons 
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ÁAmong infants 0-5 months of age with COVID-19-associated hospitalizations:1

ï84% of infants had COVID-19 symptoms (including 97% of those >1 month age)
ï24% have an underlying health condition (prematurity was the most frequent)
ï18% were admitted to the intensive care unit (ICU)

ÁCumulative COVID-19-associated hospitalization rates by race and ethnicity are 
highest in infants ages 0-5 months who are non-Hispanic American Indian and Alaska 
Native, Hispanic, and non-Hispanic Black.2

ÁAccording to death certificate data from January 1, 2020 through October 1, 2022:
ï265deaths involving COVID-19 have been reported among infants ages 0-5 

months, accounting for 0.5%of all-cause deaths in this age group.3

COVID-19 epidemiology in infants ages 0-5 months

For more details, please see extra slides.

1. March 20 ςAugust 31, 2022. Data source: Coronavirus Disease 2019ςAssociated Hospitalization Surveillance Network.Accessed October 10, 2022.

2. Data source: Coronavirus Disease 2019ςAssociated Hospitalization Surveillance Network.Accessed September 28, 2022.

3. Source: https://data.cdc.gov/NCHS/Provisional-COVID-19-Death-Counts-by-Age-in-Years-/3apk-4u4f/data. Accessed 10/12/2022.

https://data.cdc.gov/NCHS/Provisional-COVID-19-Death-Counts-by-Age-in-Years-/3apk-4u4f/data


For more information: www.cdc.gov/COVID19

Updates on COVID-19 vaccine safety in pregnancy:
ÅVaccine Safety Datalink 

Åv-safe COVID-19 Vaccine Pregnancy Registry

Advisory Committee on Immunization Practices

October 19, 2022

Elyse O. Kharbanda, MD, MPH, HealthPartners Institute 
Christine Olson MD, MPH, CDC



Disclaimer

ÁThe findings and conclusions in this report are those of the authors and 
do not necessarily represent the official position of the Centers for 
Disease Control and Prevention (CDC)

ÁMention of a product or company name is for identification purposes 
only and does not constitute endorsement by CDC
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Overview

ÁVaccine Safety Datalink

Å Present analyses of spontaneous abortion (case) and ongoing pregnancy 
(control) surveillance following COVID-19 booster vaccination

Å Provide summary of VSD studies of COVID-19 vaccine safety in pregnancy 

Áv-safe COVID-19 Vaccine Pregnancy Registry

Å Describe Pregnancy Registry participant cohort

Å Present preliminary data on pregnancy and infant outcomes

16



Vaccine Safety Datalink (VSD)

ÁEstablished in 1990

ÁCollaborative project between CDC and 9 integrated healthcare organizations, as of Sept 2022

ÁVSD expanding in 2022 to include additional sites

Áhttps://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.html
17

https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.html


Objectives ςcase-control surveillance, 8 VSD sites

ÁtǊƛƳŀǊȅΥ ¢ƻ ŎƻƴŘǳŎǘ άƳƻƴǘƘƭȅέ ǎǳǊǾŜƛƭƭŀƴŎŜ ƻŦ ǎǇƻƴǘŀƴŜƻǳǎ ŀōƻǊǘƛƻƴ όŎŀǎŜǎύ 
and ongoing pregnancy (controls), in order to estimate the odds ratio for 
receiving a 3rd mRNA COVID-19 vaccine dose in the 28 days prior to the 
spontaneous abortion

ÁSecondary: To evaluate odds ratios for receiving a 3rd mRNA COVID-19 
vaccine in a 42-day window and for receiving any COVID-19 booster in a 28-
or 42-day window

{ǇƻƴǘŀƴŜƻǳǎ ŀōƻǊǘƛƻƴ ό{!.ύ ŘŜŦƛƴŜŘ ŀǎ ŀƴ ƛƴǘǊŀǳǘŜǊƛƴŜ ǇǊŜƎƴŀƴŎȅ ŜƴŘƛƴƎ ƛƴ ŦŜǘŀƭ ŘŜƳƛǎŜ ōŜŦƻǊŜ нл ǿŜŜƪǎΩ ƎŜǎǘŀǘƛƻƴ

18



Definition of a COVID-19 vaccine booster

ÁBooster dose defined as a COVID-19 vaccine dose administered at least 28 
days after completion of the COVID-19 vaccine primary series*

ÁPrimary analyses evaluated 3rd mRNA COVID-19 vaccine dose, after 2 prior 
mRNA COVID-19 vaccine doses

ÁSecondary analyses evaluated any COVID-19 vaccine booster dose

ï2nd Janssen/J&J

ïmRNA vaccine after Janssen/J&J

ï4th or subsequent mRNA vaccine dose

19

*Primary vaccine series: 2 mRNA COVID  vaccine doses or 1 Janssen/J&J dose
mRNA COVID-19 vaccines are mRNA-1273, Moderna or BNT162b2, Pfizer-BioNTech



Spontaneous abortion (case) and 3rd COVID-19 mRNA 
vaccine (booster) in 28-day exposure window 

Pregnancy start 

or LMP

28-day Surveillance period

SAB date
SAB date ï28 

days

SAB Cases

28-day window for 

3rd mRNA COVID-19 dose

Index date (midpoint 

28- (or 42-) day 

surveillance period)

28 (or 42-) day window for 

COVID-19 booster vaccination

Surveillance period 

start date

Pregnancy start 

or LMP

Ongoing 

pregnancy-

period 

controls

Spontaneous abortions (SAB) and Ongoing pregnancies 6-мф ǿŜŜƪǎΩ ƎŜǎǘŀǘƛƻƴΤ {ǘǊŀǘƛŦƛŜŘ ōȅ ƎŜǎǘŀǘƛƻƴŀƭ ŀƎŜ ƎǊƻǳǇǎ 
(6-8, 9-13, 14-19 weeks), maternal age group, number of antenatal visits, race/ethnicity and VSD site

20



Spontaneous abortion (case) and 3rd COVID-19 mRNA 
vaccine (booster) in 28-day exposure window 

Pregnancy start 

or LMP

28-day Surveillance period

SAB date
SAB date ï28 

days

SAB Cases

28-day window for 

3rd mRNA COVID-19 dose

Index date (midpoint 

28- (or 42-) day 

surveillance period)

28-day window for 

3rd mRNA COVID-19 dose

Surveillance period 

start date

Pregnancy start 

or LMP

Ongoing 

pregnancy-

period 

Controls

Spontaneous abortions (SAB) and Ongoing pregnancies 6-мф ǿŜŜƪǎΩ ƎŜǎǘŀǘƛƻƴΤ {ǘǊŀǘƛŦƛŜŘ ōȅ ƎŜǎǘŀǘƛƻƴŀƭ ŀƎŜ ƎǊƻǳǇǎ 
(6-8, 9-13, 14-19 weeks), maternal age group, number of antenatal visits, race/ethnicity and VSD site
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Spontaneous abortion (case) and ongoing pregnancy-
period (control) surveillance and COVID-19 vaccine 
boosters in 28 (or 42) day exposure window 

Spontaneous abortions (SAB) and Ongoing pregnancies 6-мф ǿŜŜƪǎΩ ƎŜǎǘŀǘƛƻƴΤ {ǘǊŀǘƛŦƛŜŘ ōȅ ƎŜǎǘŀǘƛƻƴŀƭ ŀƎŜ ƎǊƻǳǇǎ 
(6-8, 9-13, 14-19 weeks), maternal age group, number of antenatal visits, race/ethnicity and VSD site

Pregnancy start 

or LMP

28- (or 42-) day Surveillance period

SAB date
SAB date ï28 

(or 42) days

SAB Cases

28- (or 42-) day window for 

COVID-19 booster vaccination

Index date (midpoint 

28- (or 42-) day 

surveillance period)

28 (or 42-) day window for 

COVID-19 booster vaccination

Surveillance period 

start date

Pregnancy start

or LMP

Ongoing 

pregnancy-

period 

Controls
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Results: Receipt of 3rd COVID-19 mRNA COVID-19 
vaccine dose in pregnancy
Nov 1, 2021 ςJune 12, 2022 
112,718 unique pregnancies 6-мф ǿŜŜƪǎΩ ƎŜǎǘŀǘƛƻƴ

Eight 28-day surveillance 
periods

Ongoing
Pregnancies   

N (%)

Spontaneous 
abortions

N (%)

All included pregnancies 98,492 14,226

Vaccine type

mRNA-1273, Moderna 4350 (4.4) 371 (2.6)

BNT162b2, Pfizer 6135 (6.2) 476 (3.3)

Total 10,485 (10.6) 847 (6.0)

23

Secondary analyses: 11,293 ongoing pregnancies and 904 pregnancies ending in 
spontaneous abortion received any COVID-19 vaccine booster in pregnancy



Adjusted Odds Ratios for 3rd mRNA COVID-19 vaccine in 
28 days prior to SAB, overall and by vaccine type
Nov 1, 2021ςJun 12, 2022, 285,079 pregnancy-periods

aOR = adjusted odds ratio; SAB= spontaneous abortion

*GEE models included covariates for gestational age group, surveillance period, VSD site, maternal age group, 
ƴǳƳōŜǊ ƻŦ ŀƴǘŜƴŀǘŀƭ ǾƛǎƛǘǎΣ ŀƴŘ ǊŀŎŜκŜǘƘƴƛŎƛǘȅ ŀƴŘ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ǳƴƛǉǳŜ ǇǊŜƎƴŀƴŎƛŜǎ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜŘ Řŀǘŀ ǘƻ җм 
pregnancy-period  

*aOR (95% CI) 
Primary analyses

3rd mRNA COVID-19 vaccine in 28-day 

window

0.94 (0.86-1.03)

By vaccine type

mRNA-1273, Moderna 0.93 (0.81ï1.07)

BNT162b2, Pfizer-BioNTech 0.95 (0.84ï1.07)

24



Adjusted Odds Ratios for primary and secondary 
analyses

aOR = adjusted odds ratio

*GEE models included covariates for gestational age group, surveillance period, VSD site, maternal age group, 
ƴǳƳōŜǊ ƻŦ ŀƴǘŜƴŀǘŀƭ ǾƛǎƛǘǎΣ ŀƴŘ ǊŀŎŜκŜǘƘƴƛŎƛǘȅ ŀƴŘ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ǳƴƛǉǳŜ ǇǊŜƎƴŀƴŎƛŜǎ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜŘ Řŀǘŀ ǘƻ җм 
pregnancy-period

** Any COVID-19 vaccine booster includes 2nd Janssen/J&J dose, mRNA COVID-19 vaccine dose after 
Janssen/J&J, or 4th or subsequent mRNA COVID-19 vaccine dose

*aOR (95% CI) 
Primary analyses

3rd mRNA COVID-19 vaccine in 28-day 

window

0.94 (0.86-1.03)

Secondary analyses  

3rd mRNA COVID-19 vaccine in 42-day 

window
0.97 (0.90-1.05) 

Any COVID-19 vaccine booster** in 28-day 

window
0.94 (0.86-1.02) 

Any COVID-19 vaccine booster in 42-day 

window
0.96 (0.89-1.04)

25



Current VSD studies on COVID-19 vaccine safety in pregnancy

Short title Exposure Outcome(s) Status (as of 9/21/22)

Spontaneous abortion  

case-control surveillance

Primary vaccine series Spontaneous abortion ςbased on 

automated data

Published in JAMA 9/2021

Presented at ACIP 9/2021

Booster vaccination* Topic of presentation today

Stillbirth and 

Spontaneous abortion 

case-control study

Primary vaccine series 

Spontaneous abortion and stillbirth ς

based on chart review and expert 

adjudication

Chart reviews and expert 

adjudication of cases ongoing

Acute maternal outcomes 

(within 42 days of 

vaccination)

Primary vaccine series Fever and other acute local and systemic 

reactions

Published in NEJM 7/2022

Booster vaccination* Analyses ongoing

Pregnancy complications 

and birth outcomes
Primary vaccine series

Gestational diabetes, hypertensive 

disorders of pregnancy
Analyses ongoing

Small-for-gestational age, preterm birth Published in MMWR 1/2022

Birth defects, infant infections Analyses ongoing

Growth and developmental outcomes
Planning analyses ςawaiting 

infants to reach 2 years of age

26*Monovalent booster vaccines; bivalent booster vaccines can be evaluated in the future

https://jamanetwork.com/journals/jama/fullarticle/2784193
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/10-COVID-Kharbanda-508.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2205276
https://www.cdc.gov/mmwr/volumes/71/wr/mm7101e1.htm


Summary

ÅCOVID-19 booster vaccination in early pregnancy was 
not associated with increased risk for spontaneous 
abortion

ÅThe Vaccine Safety Datalink is continuing 
comprehensive surveillance of COVID-19 vaccine safety 
in pregnancy
ÅNo safety signals have been identified

ÅFuture studies will evaluate long-term outcomes and newer 
COVID-19 vaccines

27
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v-safe COVID-19 Vaccine Pregnancy Registry enrollment & data collection

*Pregnancy questions in v-safe assessments on first survey after each dose and on post-vaccination days 21 and 42 and months 3, 6, and 12
¥Eligibilitydetermined from verbal interviews and responses to 3-question on web-based v-safe follow-up survey received prior to May 31, 2021. Eligible individuals received COVID-
19 vaccination during pregnancy or periconceptional period (Җ30 days before the first day of the last menstrual period before pregnancy) 

Consent for registry 
enrollment and follow-up

Individual
Reporting    
Pregnancy*

Eligible 
IndividualsÅActive, smart-phone 

based monitoring system 
for COVID-19 vaccines

ÅVoluntary self-enrollment

ÅStarted DEC 14, 2020

Eligibility Screening¥

ÅReported a pregnancy into v-safe 
DEC 14, 2020 ςJUN 20, 2021

Å18+ years of age

ÅSpeak English or Spanish

ÅPregnant at time of vaccination 
or vaccinated during peri-
conceptional period

ÅPhone interviews conducted
ÅDemographics, health over pregnancy
ÅPregnancy outcome
ÅBirth hospitalization, postpartum 
ÅInfant health to 3 months of age

ÅConsent obtained for medical records 

× Interviews completed
JAN 2021 ςAUG 2022

× Medical record review ongoing

29
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Summary of eligibility & enrollment into 
the v-safe COVID-19 Pregnancy Registry

Refused
1%

Eligible
36%

Unreachable
60%

Not eligible
3%

Participation rate: 98%

Total enrolled: 22,953

Total pregnancies: 22,968

Mean age 33.9 yr

45% healthcare workers

Pfizer 
BioNTech

58%

Moderna
39%

J&J
3%

NH-white
79%

Hispanic
9%

NH-Asian
6%

NH-black
2%

Other
4%

Over 65,000 participants reported a pregnancy 
into v-safe during the eligibility period*

(Dec 2020-June 2021)

*Excludes v-safe participants who in a subsequent survey reported they were not 
pregnant or did not provide permission to contact for pregnancy registry eligibility.
Abbreviations: J&J = Janssen/Johnson & Johnson; NH=non-Hispanic



Peri-
conceptional

N=2,245 
10%

Third 
Trimester

N=6,352
28%

N=9,074
40%

N=5,192
23%

Second 
Trimester

First 
Trimester

Timing of first eligible COVID-19 vaccination 
among v-safe Pregnancy Registry participants*

Definitions: tŜǊƛŎƻƴŎŜǇǘƛƻƴŀƭΥ Җол Řŀȅǎ ōŜŦƻǊŜ ǘƘŜ ŦƛǊǎǘ Řŀȅ ƻŦ ǘƘŜ ƭŀǎǘ ƳŜƴǎǘǊǳŀƭ ǇŜǊƛƻŘ ό[atύ ōŜŦƻǊŜ ǇǊŜƎƴŀƴŎȅΤ  
First trimester: 1st day of LMP to <14 weeks gestational age; Second trimester: 14-28 weeks;Third trimester:җну ǿŜŜƪǎ
*Total number of pregnancies excluding 35 participants who withdrew from the registry and 70 participants enrolled based on LMP,but later determined ineligible based on EDD. 31



At-A-Glance: Self-reported interview data
v-safe COVID-19 Pregnancy Registry

Pregnancy outcome among pregnancies 
with a known outcome* (n=21,703)

Pfizer BioNTech
(N=12,751)

Moderna
(N=8,365)

J&J
(N=587)

N % N % N %

Live birth 12253 96.1 7916 94.6 557 94.9

Miscarriage (<20 wk) 422 3.3 395 4.7 24 4.1

{ǘƛƭƭōƛǊǘƘ όҗнл wk)** 29 0.2 20 0.2 2 0.3

Induced Abortion 30 0.2 25 0.3 4 0.7

Other (e.g., ectopic) 17 0.1 10 0.1 0 0
*Analysis excludes 35 participants that withdrew and 70 deemed ineligible based on EDD. Pregnancy outcome unknown for 1160 pregnancies: 415 lost to follow up, and 
745 may be captured during extended follow-up.
**Stillbirths adjudicated, and re-classified based on medical records where possible. 1 twin pregnancy with both a live and stillbirth is counted under both. 

Pregnancy Registry
2.45

Stillbirth Rate
per 1,000 live births 

and still births

2017 NVSS Birth Data
5.89 overall

4.89 NH-white
32

Preliminary data

Abbreviations: J&J = Janssen/Johnson & Johnson; N=numerator; NH = non-Hispanic; NVSS = U.S. National Vital Statistics System, Birth Data 



At-A-Glance: Self-reported interview data
v-safe COVID-19 Pregnancy Registry
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Pfizer BioNTech Moderna J&J Published 
Incidence (%)¥N % N % N %

Maternal conditions during pregnancy (n=22,863)*

Hypertensive disorders 
of pregnancy** 1,704 12.8 1,083 12.2 77 11.1 8.5-13

Gestational diabetes 1,205 9.1 810 9.1 58 8.4 8-10

COVID-19 infection 464 3.5 311 3.5 33 4.8 --

Pregnancy complications among pregnancies resulting in live birth (n=20,726)*

Preterm birth 865 7.1 553 7.0 43 7.7 8-15

SGA (<10th percentile) 203 1.7 149 1.9 8 1.5 10

Infant outcomes among live births (n=21,088)*

Infant death*** 12 0.1 15 0.2 1 0.2 <1
* Analyses excludes 35 participants that withdrew and 70 deemed ineligible based on EDD. Denominators for each vaccine type can be calculated by N/(%*0.01).
** Excludes preexisting hypertension.
***Infant deaths adjudicated with medical records where possible, 1 neonatal death re-classified as a stillbirth.  
¥ The populations from which these rates are derived are not matched to the current study population for age, race and ethnicity, or other demographic and clinical factors.
Abbreviations: J&J = Janssen/Johnson & Johnson; N=numerator. 

Preliminary data



No increased risk of 
spontaneous abortion (SAB) 
after COVID-19 vaccination 

during pregnancy.

Á2,456 participants with at least one eligible mRNA vaccination

ÁUnadjusted cumulative risk of SAB after mRNA COVID-19 vaccination: 14.1%

ÁAge-standardized cumulative risk of SAB:12.8% (95% CI: 10.8%ς14.8%)

ï Similar to previously published baseline estimates of SAB (11%ς22%)

34

Lauren H Zauche, Bailey Wallace, Ashley N Smoots, Christine K Olson  Titilope Oduyebo, 

Shin Y Kim, Emily E Petersen, Jun Ju, Jennifer Beauregard, Allen J Wilcox, Charles E 

Rose, Dana M Meaney-Delman, Sascha R Ellington, CDC v-safe Covid-19 Pregnancy 

Registry Team

2021 Oct 14;385(16):1533-1535.doi: 10.1056/NEJMc2113891. v-safe COVID-19 Pregnancy Registry



No increased risk of major birth defects
after COVID-19 vaccination during pregnancy

35

All birth defects, all vaccines, any 
time during pregnancy

All birth defects, mRNA vaccine 
preconceptionally or first trimester

All birth defects, mRNA vaccine >20 
weeks gestation

Background rate 3-5%

Á12,474 participants
Á Singleton pregnancies
Á Excluded those who reported 

COVID-19 during pregnancy

ÁMajor birth defects reported for 
429 (3.5%) fetuses or infants

Analysis inclusion criteria: registry participants with reported pregnancy outcome Dec 14, 2020, through Jan 31, 2022. Excluded participants 

who reported a miscarriage, ectopic or molar pregnancy, non-singleton pregnancy, or who reported having had COVID-19 during pregnancy.

Preliminary data

v-safe COVID-19 Pregnancy Registry



SARS-CoV-2 infection after full vaccination not associated 
with increased risk of pregnancy-associated outcomes

No SARS-CoV-2 

infection reported 

(N=20,309)

referent

SARS-CoV-2 infection 

after full vaccination*

(N=325)
Prevalence 

ratio

Stillbirth 51 (0.3%) 1 (0.3%) 1.22 (0.17, 8.90)

Preterm birth (<37 weeks) 1,604 (7.9%) 30 (9.2%) 1.16 (0.83, 1.65)

Hypertensive disorder of 

pregnancy
2,817 (13.9%) 55 (16.9%) 1.22 (0.96, 1.56)

NICU admission 2,213 (10.9%) 37 (11.4%) 1.04 (0.77, 1.42)

Maternal ICU admission 102 (0.5%) 1 (0.3%) 0.61 (0.10, 4.38) 

Analysis excluded pregnancies ending <20 weeks gestation, all induced abortions regardless of gestational age, SARS-CoV-2 infection prior to full vaccination. 
* Fully vaccinated defined as 2 weeks after 1 dose of Janssen Covid-19 vaccine or 2 weeks after 2nd dose of Pfizer-BioNTech or Moderna Covid-19 vaccines 

Preliminary data

v-safe COVID-19 Pregnancy Registry



Conclusions and next steps

ÁThe v-safe COVID-19 Vaccine Pregnancy Registry adds to the growing body 
of evidence on the safety of COVID-19 vaccination during pregnancy 

ïNo evidence of increased risk for participant or infant outcomes

ïNo evidence of any disproportionate outcomes by vaccine type or timing

ÁEarly analyses will be replicated with the full registry cohort

ÁFor select* participant and infant outcomes, participant-reported data are 
being confirmed with medical records to the extent possible

ÁCDC will continue to monitor the safety of COVID-19 vaccination during 
pregnancy with an extended follow-up through 15 months post-delivery

37

*e.g, possible birth defects/infant conditions, stillbirth, infant death, ICU admission, and hypertensive disorders of pregnancy.About 20% of participants 
have medical records requested.
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For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.
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ÁCDC recommends everyone stay up to date with COVID-19 vaccination, including all 
primary series doses and the most recent booster dose recommended for them by 
CDC.
ïPeople ages 5 years and olderare recommended to receive 1 updated(bivalent) 

mRNA booster dose.*

ÁStayingup to datewith COVID-19 vaccinations is recommended for everyone, 
including people who are pregnant, trying to get pregnant now, or who might 
become pregnant in the future, and people who are breastfeeding.

ÁPeople who are moderately or severely immunocompromised have different 
recommendations for COVID-19 vaccines.

Current COVID-19 vaccine recommendations

*Only bivalent Pfizer-BioNTech COVID-19 Vaccine is authorized for people age 5 years; both bivalent Moderna and Pfizer-BioNTech COVID-19 Vaccines are authorized for 
people ages 6 years and older.

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html Accessed 10/12/2022

https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-considerations-us.html#pregnancy-fertility Accessed 9/27/2022

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-considerations-us.html#pregnancy-fertility
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Composition of Monovalent (Original) and Bivalent (Updated) 
COVID-19 mRNA vaccines

Moderna COVID-19 vaccine

50µg mRNA for spike protein from
ΨŀƴŎŜǎǘǊŀƭΩ όΨƻǊƛƎƛƴŀƭΩύ {!w{-CoV-2

Monovalent (Original) mRNA COVID-19 vaccines

Pfizer-BioNTech COVID-19 vaccine

30µg mRNA for spike protein from
ΨŀƴŎŜǎǘǊŀƭΩ όΨƻǊƛƎƛƴŀƭΩύ {!w{-CoV-2

Moderna COVID-19 vaccine

25µg mRNA for spike protein from
ΨŀƴŎŜǎǘǊŀƭΩ όΨƻǊƛƎƛƴŀƭΩύ {!w{-CoV-2

Bivalent (Updated) mRNA COVID-19 vaccines

Pfizer-BioNTech COVID-19 vaccine

15µg mRNA for spike protein from
ΨŀƴŎŜǎǘǊŀƭΩ όΨƻǊƛƎƛƴŀƭΩύ {!w{-CoV-2

25µg mRNA for spike protein from
Omicron (BA.4/BA.5) SARS-CoV-2

15µg mRNA for spike protein from
Omicron (BA.4/BA.5) SARS-CoV-2

50µg

30µg

50µg

30µg



Monovalent mRNA vaccine effectiveness 
(VE) among pregnant people
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VISION Multi-State Network of Electronic Health Records

ÁTest-negative design

ÁAssess monovalentmRNA VE 
against COVID-19-associated 
emergency department and 
urgent care visits and COVID-
19-associated hospitalization

ÁIncluded encounters from 
June 2021 to June 2022

ÁDeltaand Omicronvariant 
periods were determined by 
time when each variant 
predominated in study site

VISION Network includes sites across 10 states; individuals sites denoted by dots on map. 

Schrag et al. Estimation of COVID-19 mRNA Vaccine Effectiveness Against Medically Attended COVID-19 in Pregnancy During Periods 

of Delta and Omicron Variant Predominance in the United States JAMA Netw Open. 2022;5(9):e2233273. 

doi:10.1001/jamanetworkopen.2022.33273

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2796667?widget=personalizedcontent&previousarticle=0
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Vaccination status (days 

since last dose)
Delta

VE (95% CI)

Omicron
VE (95% CI)

Pregnant peopleðincluding those vaccinated either before or during pregnancy, by number of doses (days since last dose)

Unvaccinated Referent Referent

2 doses (14-149 days) 87 (78 to 92) 39 (13 - 58)

2 doses (Ó150 days)78 (64 to 87) 11 (-16 - 32)

3 doses (7-119 days) 82 (53 to 93) 81 (68 - 89)

3 doses (Ó120 days)* *

Non-pregnant women ages 18-45 years, by number of doses (days since last dose)

Unvaccinated Referent Referent

2 doses (14-149 days) 88 (87 to 89) 36 (31 - 41)

2 doses (Ó150 days)77 (75 to 79) 18 (14 - 22)

3 doses (7-119 days) 90 (88 to 92) 69 (66 - 72)

3 doses (Ó120 days)96 (73 to 99) 16 (7 - 25)

-20 0 20 40 60 80 100

Vaccine Effectiveness (%)

VISION: Monovalent mRNA VE for emergency department and urgent care visits by number 

of doses and time since last dose receipt for pregnant people and non-pregnant women 

ages 18-45 years

2-dose VE

3-dose VE

*Estimates with 95% confidence intervals (CI) widths >50 points are considered imprecise and not shown. Adjusted for age, geographic region, calendar time, local virus circulation, and propensity to be vaccinated based on propensity score models, 
which included estimated gestational age. COVID-like illness: included acute respiratory illness (e.g., COVID-19, respiratory failure, or pneumonia) or related signs or symptoms of acute respiratory, acute febrile or acute non-respiratory illness 
(cough, fever, dyspnea, vomiting, or diarrhea). Schrag et al. Estimation of COVID-19 mRNA Vaccine Effectiveness Against Medically Attended COVID-19 in Pregnancy During Periods of Delta and Omicron Variant Predominance in the United States 
JAMA NetwOpen. 2022;5(9):e2233273. doi:10.1001/jamanetworkopen.2022.33273

-20 0 20 40 60 80 100

Vaccine Effectiveness (%)

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2796667?widget=personalizedcontent&previousarticle=0
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Vaccination status (days 

since last dose) 
Delta

VE (95% CI)

Omicron
VE (95% CI)

Pregnant peopleðincluding those vaccinated either before or during pregnancy, by number of doses (days since last dose)

Unvaccinated Referent Referent

2 doses (14-149 days) 99 (96 to 100) *

2 doses (Ó150 days)98 (92 to 99) *

3 doses (7-119 days) 98 (80 to 100) 94 (66 to 99)

3 doses (Ó120 days)* *

Non-pregnant women ages 18-45 years, by number of doses (days since last dose)

Unvaccinated Referent Referent

2 doses (14-149 days) 95 (93 to 97) 64 (44 to 77)

2 doses (Ó150 days)90 (87 to 93) 50 (35 to 61)

3 doses (7-119 days) 99 (95 to 100) 73 (60 to 82)

3 doses (Ó120 days)* *

VISION: Monovalent mRNA VE for hospitalization by number of doses and time since last 

dose receipt for pregnant people and non-pregnant women ages 18-45 years

2-dose VE

3-dose VE

*Estimates with 95% confidence intervals (CI) widths >50 points are considered imprecise and not shown. Adjusted for age, geographic region, calendar time, local virus circulation, and propensity to be vaccinated based on propensity score models, 
which included estimated gestational age. COVID-like illness: included acute respiratory illness (e.g., COVID-19, respiratory failure, or pneumonia) or related signs or symptoms of acute respiratory, acute febrile or acute non-respiratory illness 
(cough, fever, dyspnea, vomiting, or diarrhea). COVID-like illness for hospitalization did not include signs and symptoms of acute non-respiratory illness. Schrag et al. Estimation of COVID-19 mRNA Vaccine Effectiveness Against Medically Attended 
COVID-19 in Pregnancy During Periods of Delta and Omicron Variant Predominance in the United States JAMA NetwOpen. 2022;5(9):e2233273. doi:10.1001/jamanetworkopen.2022.33273

-20 0 20 40 60 80 100

Vaccine Effectiveness (%)
-20 0 20 40 60 80 100

Vaccine Effectiveness (%)

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2796667?widget=personalizedcontent&previousarticle=0
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ÁVE for emergency department and urgent care visits and hospitalizations is similar 
among pregnant people and non-pregnant women ages 18-45 years.
ïVE was similar when stratified by doses given during pregnancy and doses given 

before or during pregnancy.
ïTime since last dose affects VE more than whether doses were given before or 

during pregnancy.

ÁVE is lower during Omicron predominance compared to Delta predominance in both 
pregnant and non-pregnant people, and this is likely due to a combination of factors, 
including mismatch between monovalent vaccine and predominant circulating 
variant.

Summary: Maternal COVID-19 monovalentmRNA vaccine 
effectiveness (VE) among pregnant people

Schrag et al. Estimation of COVID-19 mRNA Vaccine Effectiveness Against Medically Attended COVID-19 in Pregnancy During Periods 

of Delta and Omicron Variant Predominance in the United States JAMA Netw Open. 2022;5(9):e2233273. 

doi:10.1001/jamanetworkopen.2022.33273

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2796667?widget=personalizedcontent&previousarticle=0


Effectiveness of maternal monovalent mRNA 
vaccination in prevention of hospitalization 
among infants ages 0-5 months
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Overcoming COVID-19: Effectiveness of maternal monovalentmRNA primary 
series in prevention of hospitalizationamong infants ages 0-5 months by 
variant period and timing of vaccination during pregnancy

Halasa et al. Maternal Vaccination and Risk of Hospitalization for Covid-19 among Infants. N Engl J Med. 2022 Jul 14;387(2):109-119. doi: 10.1056/NEJMoa2204399. Epub 2022 Jun 22. PMID: 

35731908; PMCID: PMC9342588.

Variant period and timing of 

second dose during pregnancy

Adjusted

VE (95% CI)

During Delta predominant period (July 1, 2021 to December 18, 2021)

Any time 80 (60 to 90)

First 20 weeks 68 (19 to 87)

After 20 weeks 88 (68 to 96)

During Omicron predominant period (December 19, 2021 to March 8, 2022)

Any time 38 (8 to 58)

First 20 weeks 25 (-26 to 56)

After 20 weeks 57 (25 to 75)

-40 -20 0 20 40 60 80 100

Vaccine Effectiveness (%)

Delta predominance
Omicron predominance

ÁMaternal COVID-19 primary series vaccination protected infants 
ages 0-5 months from hospitalization for COVID-19

ÁProtection was lower during Omicron than Delta predominance

https://pubmed.ncbi.nlm.nih.gov/35731908/
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ÁCOVID-19 can cause severe disease in pregnant people and infants. 

ÁCOVID-19 vaccination of pregnant people is safe for pregnant people and infants. 

ÁMaternal monovalent mRNA COVID-19 vaccination protects pregnant people and 
infants ages 0-5 months from COVID-19, including from severe disease and 
hospitalization.

ÁMonovalent vaccine effectiveness was lower during Omicron predominance, when 
there was mismatch between the vaccine and predominant circulating variant.

ÁEveryone, including people who are pregnant, trying to become pregnant, may 
become pregnant, and who are breastfeeding, should stay up to date with COVID-19 
vaccines and get the recommended updated (bivalent) booster, when eligible.

Summary
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ÁCOVID-19 vaccines may be administered without regard to timing of other vaccines.
ïThis includes simultaneous administration of COVID-19 vaccine and other vaccines, 

such as influenza vaccine and Tdap (pertussis) vaccine, on the same day. 
ïHowever, there are additional considerations if administering an orthopoxvirus

vaccine, which can be found in the Clinical Guidance for COVID-19 Vaccination | 
CDC. 

/5/Ωǎ ƎǳƛŘŀƴŎŜ ƻƴ ǎǘŀȅƛƴƎ ǳǇ ǘƻ ŘŀǘŜ ǿƛǘƘ /h±L5-19 
vaccines and co-administration of vaccines applies to 
everyone, including pregnant people.

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html Accessed 10/11/2022

https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-considerations-us.html#timing-spacing-interchangeabilityAccessed 10/11/2022 

https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-considerations-us.html#timing-spacing-interchangeability
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-considerations-us.html#timing-spacing-interchangeability
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ÁCOVID-NET: Sarah Hamid, Fiona Havers, Chris Taylor, Kadam Patel, Michael Whitaker, Huong Pham, Jenny Milucky, OnikaAnglin 

Á VISION: Mark Tenforde, Stephanie Schrag, Jennifer Verani, Victoria Lazariu

ÁMIS Unit and Overcoming COVID: Angie Campbell, Laura Zambrano, Allison Miller, Michael Wu
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Trimester of SARS-CoV-2 Infection Among Pregnant People with Known Pregnancy Outcomes τSET-
NET, 34 Jurisdictions, January 2020 ςDecember 2021

n=26,263                                              
23%

n=37,363
33%

n=50,592
44%

Inclusion Criteria: Pregnant people with laboratory confirmed SARS-CoV-2 infection (PCR+) at any point during pregnancy

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/special-populations/birth-data-on-covid-19.html

Surveillance for Emerging Threats to Mothers and 
Babies Network (SET-NET)

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/special-populations/birth-data-on-covid-19.html



